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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takeuchi, U.S. Patent No. 6,450,647 and in further view of Ejiri et al., U.S. Patent 
No. 6,361,171. 

Claim 1 recites "receiving image data including a distorted object image". 
Takeuchi discloses correcting a distorted image received by correcting the shape of an 
original image (column 3, lines 52-55). 

Claim 1 further recites "setting at least a distortion parameter pertaining to the 
image data according to an operational instruction". Takeuchi further discloses of setting 
distortion correction parameters (column 4, lines 20-25) pertaining to the image data 
through the commands (instructions) from remote control unit elements 132 and 134 
(Figure 2; column 10, lines 22-28). 

Claim 1 further recites the limitations "calculating a plurality of coordinates of 
corners of the distorted object image according to the distortion parameter; determining 
a transformation matrix according to the calculated coordinates of the corners of the 
distorted object image; and, transforming the distorted object image to a corrected 
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object image according to the transformation matrix". Takeuchi does show in the figures 
7(A), 7(B) and 7(C), the change of coordinates of the image according to the distortion 
parameter but does not specifically teach the steps of calculating a plurality of 
coordinates of corners of the distorted object image and does not further teach the 
steps of obtaining the transformation matrix from the coordinates and correcting the 
distorted image using the transformation matrix. 

However, Ejiri discloses correcting keystone distortion in the image (column 6, 
lines 11-14 and lines 18-21). Ejiri discloses of using a bright spot method to acquire the 
coordinates of the corners of the distorted image (figures 11 and 13). Ejiri further 
discloses determining a transformation matrix according to the coordinates of the 
distorted object image (figure 12; column 6, lines 47-62) whereas the distorted image 
coordinates are ABCD (figure 9) and further discloses transforming the distorted object 
image to a corrected object image according to the transforming matrix (column 6, lines 
57-62). 

Therefore, it would had been obvious to one having ordinary skill in the art at the 
time of the invention was made to include the steps by Ejiri in the invention of Takeuchi. 
One would have been motivated to include the steps of Ejiri in the invention of Takeuchi 
because both references are directed to obtain the corrected distortion image by 
applying geometrical transformation and Ejiri provides the determination of coordinates 
of the distorted image which provides the estimate of calculation required to be 
performed on the distorted image to get to the corrected image. Ejiri further provides the 
formation of transformation matrix according to the calculated coordinates to further 
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facilitate the calculation of the geometrical transformation. Simple matrix multiplication 
can generate a composite matrix that represents a sequence of transformations and 
use of transformation matrix in the geometrical or affine transformation is well known in 
the art. 

Claim 2 recites "the method of claim 1, wherein the distortion parameter includes 
a distorted side of the distorted object image". Takeuchi discloses horizontal distortion 
correction parameters for both left and right sides of the distorted image (column 4, lines 
20-30). 

Claim 3 recites "the method of claim 1 , wherein the distortion parameter includes 
a distortion ratio of a distorted side of the distorted object image". Takeuchi discloses 
the distortion parameter, which includes the correction ratio (KRSY = KSSY/ IMGY) of 
the distorted side of the object image (Figure 4(B); column 13, lines 1-2 and lines 29- 
30). 

Claim 4 recites "the method of claim 1, wherein the distortion parameter includes 
a location of a distortion central line of the distorted object image". The applicant in the 
specification recites the intersection point and this intersection point is the intersection 
of extensions of the two sides of the image and the applicant further recites the line 
passing through this intersection (reference point) perpendicular to the base of the 
image as a central line. Takeuchi discloses of setting an arbitrary point KP on the XY 
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coordinates (figures 5(A) and 6) and this arbitrary point is the intersection of extensions 
of the two sides of the image. Takeuchi further discloses of considering this arbitrary 
point as a reference point to determine the inclination correction (distortion correction) of 
the image for both sides of the distorted object image (column 14, lines 8-32) and once 
the side inclinations are corrected, it is obvious that the coordinates of the corrected 
image can be determined in the same way as disclosed before. It is apparent that such 
a central line is dependent on the intersection (arbitrary) point (point KP; figures 5(A) 
and 6) and this intersection point varies in position or location depending on the 
inclination distortion of the sides of the distorted image and therefore the line (central 
line) through this intersection point to the base of the image will vary in location 
according to the distortion parameter of the sides of the image and this location can be 
determined with respect to intersection (arbitrary) point. Further, the claimed "central 
line" appears to simply be a point of reference from which the distortion is determined 
and any point, including the point of Takeuchi, can clearly be used. Therefore, setting 
the distortion parameter as a location of a distortion central line of the distortion object 
image will help in determining the location of the intersection point and further 
implementing the method as disclosed in lines 8-32 of column 14 to correct the distorted 
image. 

Claim 5 has been analyzed and rejected as per claim 4. 

Claim 6 has been analyzed and rejected as per claims 1, 2, 3 and 4. 
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Claim 8 recites "determining a distorted side of the distorted object image and 
determining a distortion ratio with respect to the distorted side". Takeuchi discloses 
determining a distortion ratio with respect to the distorted side of the distorted image in 
figure 4(B) and distortion ratio can only be determined if distorted side is first 
determined. Further explanation has been provided in the rejection of claims 1 , 2 and 3. 

Claim 8 further recites "determining a location of a distortion central line of the 
distorted object image with respect to the distorted side". This limitation has been 
analyzed as per claim 4. 

Claim 8 further recites "calculating the coordinates of the corners of the distorted 
object image according to the distorted side, the location of the distortion central line 
and the distortion ratio". This claim limitation has been analyzed as per claims 1-6. 

3. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Raskar, 
U.S. Patent No. 6,520,647 in further view of Takeuchi, U.S. Patent No. 6,450,647 and in 
further view of Ejiri et al., U.S. Patent No. 6,361,171. 

Claim 7 recites "a method of producing an artificial image with perspective 
distortion, comprising the steps of: receiving image data including an undistorted object 
image". Rasker discloses obtaining an undistorted object image and then converting this 
undistorted image to produce an artificial image with perspective distortion (figure 4). 
Rasker does not teach the internal steps of setting a parameter by an operational 
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instructional and calculating the coordinates of the corners of the undistorted image and 
obtaining the transformation matrix to obtain the distorted image. 

However, the combined invention of both Takeuchi and Ejiri as explained in the 
rejection for claim 1 obtains an undistorted image from the distorted image. Claim 7 
represents a forward image transformation and whereas claim 1 represents a reverse 
image transformation and both these transformations are well known in the art. 
Therefore, it would have been obvious for one skilled in the art at the time of the 
invention to use the same combined method steps of Takeuchi and Ejiri in the invention 
of Rasker to obtain the undistorted image from a distorted image. One would have 
received an undistorted image and then set a parameter such as angle rotation or 
image side scaling the same way as done and then further performed all the same 
steps as done in claim 1. Further, it is noted that the designation of "undistorted" and 
"distorted" is a matter of terminology. For example, in Takeuchi, looking at figures 7A- 
C, one would assume that Figure 7A is "undistorted" and figure 7C is "distorted", though 
figure 7C actually depicts the corrected image. 

Conclusion 

6. The prior art of record and not relied upon is considered pertinent to applicant's 
disclosure: 
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• Kannappan, IEEE Publication, 1992, "An interleaved scanline algorithm for a 2-D 
affine transformations of images" (pp. 179-182) discloses a fast and simple 
algorithm to perform affine transformations on digital images. 

• Tamaki et al., U.S. Patent No. 6,791,616, discloses the method for correcting 
image lens distortion. 

• Uchida, U.S. Patent No. 6,324,297, discloses an method of performing 
perspective transformation on the image to further enhance it. 

• Egashira et al., U.S. Patent No. 5,726,716, discloses perspective representation 
systems for displaying portions of an original picture in a displayable picture. 

• Ohtani et al., U.S. Patent No. 5,528,194, discloses an apparatus and method for 
performing geometric transformations on an input image. 

• Marshall et al., U. S. Patent No. 5,933,132 discloses a method and apparatus for 
calibrating geometrically an optical computer input system. 

• Gananathan, U.S. Patent No. 6,511,185, discloses a method and apparatus for 
compensating a projected image. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manav Seth whose telephone number is (703) 306- 
4117. The examiner can normally be reached on Monday to Friday from 8:30 am to 
5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta, can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Manav Seth 
Art Unit 2625 
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